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(54) HYDROGEN STORAGE ALLOY AND ITS 
PRODUCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To produce hydrogen 
storage alloy excellent in activation and the quantity 
of hydrogen to be occluded and discharged by enabling 
the control of a fine structure formed by spinodal 
decomposition for improving the flatness of the 
discharge equilibrium pressure in the region of 
practical temp, and pressure in particular. 

SOLUTION: This hydrogen storage alloy is the one having 
a compsn. expressed by the general formula of 
Ti x Cr y V 2 [where (x), (y) and. (z) and denotes by atomic 
%, and x+y+z=100), is in the range in which 
body-centered cubic structural phases appear and also 
spinodal decomposition occurs with the exception of C14 
(one kind of representative structure of Laves phases- 
MgZn 2 type crystal structure) single phase regions, 
composed of a regular periodic structure formed by 
spinodal decomposition, and whose apparent lattice 
constant is regulated to 0.2950 to 0.3060nm. The 
producing method is composed of solution treatment at 
700 to 1500°C foMmin to 100hr and cooling treatment 
and/or aging treatment at 350 to 1200°C for 1min to 



200hr. 
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[ffi&gl] Tix Cry V, (11 

L> x, y, z {*W. : f-%Wk7F.' x + y + z=100 ) T*^ 
StU CI 4 ft, MgZ 

' nz SftAfllft) JMS«i**l!*&, #'ll^^1i^ffl* j aj 

- ^ J: ij f?A $ tifctim W ft /Sfflfllft * * 

L , ■ jl>lt-t<OftT-^gfc;6 s 0. 2950nmJ£ll_ht\ 0. 3060nmJ-JL 

[flt*# 2 ] W** 1 Ti-Cr- 
V=7C^SEI<0ia 1 T-^$tL**A, B, C, D, 
E, FislirG^fc&4*$3 L TH4ii*«feHl*3 (iiU 

-[1**313] W*JI1 tfc(4 2KIE«W>T i -Cr- 
V=5Eavfrfc**» • WU'WIS'fJ'^ HC700 

-isocct*. i^-ioo :i*M.o»#ft*aa*«i-rj^B 
t , ?fctc>frs>aai-4ie t , s <b U350 -uoox:x\ 
13—200 ftmn&wmmzm^xmfrbZtzztifc 

[W*^4] R#91 * ^1*2 UE9W>T i -C r - 

V=5cav£-&£»&8? • »ft U ffc&iH' c zfy h K700 
-isocc-e, 153--100 ftWwmmtfiiki&'&fo-tTM 

£< -&tC350 -1200'Ce, 1^-200 i#HWB#$M ! :g£ 

*-ri«* ^ ft « - 1 imwt. t-?z> **«x«-&osft 

[0 0 0 1 ] 

Uitf-tOSft^ftKH+A. 
[0 0 0 2] 

x-th <o , Ltt*i £*T- 

[0 0 0 3] I^OIfft • tt&^RJ: LT, ^Sg® 

4« CW**iai«*tLT, V, Nb, Ta^Ti - 

V£-#ft ^OfrL»jt*«ft (£ITB C CflH&fcPf 

A) <7?#^(4, i-CU^ffl-ftSH-Cv^L aN is ft t* 50 
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(OABs i^TiMni ftfOABz fS£-&UJfc 

tzo £*ui, BCCiifii, -eottftte?-1»o*jJ5R 
jg^-f h*^<, W-J(»cJ:**3(fiRK**»H/M=2. 
0 («E^*5 0HJ£<OT i *V&£r-fr&-C(itt4. Owt 

[0 0 0 4] A"fr&HiJV»T(i, ttAfllft* 

7c3?ONb^T a U£v»T 

jSKifft^afttaiWttt^i-ifcjft'fti^iirv^i.'v, n 

b, Taif^iJRta, !MfK3* hri»?fcv»fcie>', 

T\ T i -Vfti'<OBCCfi}ftSr^ri--5,)£^5eHO-g-3fe 
KfcuT, *«>i|*tej& I PI'<s&*LTSjfc. L*»'u ifie 
OB C C -g-^T-ti; V, : N b , T a (;*5t>f t P=^M c: S 

T, Hfflfi5fti£S • IE7Jt , lii%iKi--?,o^T-Sfeai*l±^ 

CCflfcifc* fll^ffi t ? i> -fr*l±, t» i fiUffl K (4M 
•=>Tv»ftv» 0 

[0005] ifti-cois-4fefb»=±*4*tt»inwoK* 

l±, ABs I, AB2 M*4vMiB C CSOV^-fttlCiJ 
v»r tiS^BHH-t-J: ^tT*>ih.T#fc. L*L*fl-Ottj6 
SEH(iv>-fttOfW(C*v»T<>&«IBIft-&i|**.«^BCC 

04Wnft#fcLT, #Ha¥7.-2 5 2 5 6 0-f-^ir 

M^t'Jbot^ Ti-Cr^4rI$i:Tiioo-x-»-z 
C r x Ay B* , A^V, Nb, Mo, T a, WO— It 
.t,-Bi'Zr, Mn, Fe, Co, Ni, CuOZiW 
±tf»<bft*£-&7J t |53^'£itTw* 0 LT, ft 

ft < , $ 6US«UE*?r«44iE«.3«0*# $*»#g 
T% o. 3 3 AJa±o»*t=**«jiB*li*Muii*-# i 

[0 0 0 6]Sfc, B«EfSe*«E«f O <t ^ ft57C^O B C 

i^-r, B»<MtffifjLTo]Ra-eitEaLrv»*o co«t 

T(4^< H^$ixTv>ftv» e -?-<o^t;ijv^Ti, Sit- 
J f^ftiiJ^f i t : *r«fD-r4}i^(4^?S$nTViftv^ -?-<7) 
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[0 0 0 7] 

#+4fc*t=, TfBW.£><bT i -C r-V*Oft** 
53-fc itfSM&a^flfcafLS: lijM , x|.m+'J7t 

(i) crsnswtt) 

( 2 ) #fit=£lt-£&MfilftOttft*j <fc tf««OtU«HS 

«rBrs6t-r-&o Stic *»«o«ioimi4, bcc« 

«a»*f V 7 h SrflJffl LJtffMBttK*-^< 
[0 0 0 8] 

Tix Cry Vz (ilU x, y, z liJK^fcfE 
tp, x + y + 2=100 ). -C^Stt, CI 4 
Oft«fi5«ii<7)-a, M'gZm attA1*&) JMBaift 

j& $ futaiw w *«»«a ** l , jijwtioi&^jta 

jM.2950nmJ£ILh-t\ 0.3060nroJ^T-e***triE^C'^fll 

[0 0 0 9] ifc, _tEO§fl«Hi, «rE«ft«;**, T i - 

C r - V=7C^*tSg0(OEI.l f^fiii *A, B, C, 
D, E, F £ lZfGfrhttZ>%kfrX-miixZ,®m\*\ (fi 

T i - C r -VHtE****** • »jftU fflrCiljft'f 

HC 700 -1500"CT*, 153—100 Btfficojt^-ft^ 

-1200'CT-, 1^-200 B#IHI<73l$&&3£.ifc-f 
[0 0 10] SfcK, ±i£<7>§ff><±, «TieT i -C'r- 

v=7c»'fr&*»w • »au ittia»a-f >=^y h:7o 

0 -1500*CT, 153—100 RJMWigfMfctoStJfe-f-ie 
t, &C:350 ~1200"CT% 1 53—200 B$K?)B#$ii$2iJI£ 
Jfi+ie* f> & & .1 fc <!: 4**iRK^O jia 

[0011] 
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OfcUISrfffco Ti, C riSil^V^UiJV^rii, 

Wit^B c cr% * tfy' - y*&m\zj: l^<d 

*»?>ioonm onni-cajwwflia**-*-*, -wsjhji$& 
■r ; * - rmmmxt u «t o , b c c &mam&tin~w-? 

10 jtfflW&iaKtBESK-CBcas 

[0012] zxoxV; -yjufrmizzz&mm&tm. 
20 -ti-^xtry-^;u53-ftl«Si:, iiitc J: 0»jftLfcjEWfl| 
So T i - C r - V^iJ-fctfT i -M n - V^1CJ3V>T 

[0 0 1 3] »2#&BJ(±, T i - C r-VMSl (H 
50 1(a)) 4r#.BBLT, W*O«[H4r*Lfc()0-C* 
'S. #'jSA, B, C, D, E, FfciUfGOJS^tetlEI 
1(b) ic^^^x, *«WOttH«*«5*±Sr**#jft 

fli.fi!tj*||o««tt44*)-e*i. z<r>mx\ a 
G ttjj.*»»t iott^f-jeft * s 0.30 
60nmCOij|#^T-* 1? , E F ttA*»»t±«5«^& (~« 
W^i^t&'f-^lc) 3i*0.2950nmC0«#jSl-C*& o COMB 

witianioieHrtuia56i-*. 
40 [ooi 4] ioctii, ^ffla^tTK^^ftisiy-' 

©ZlffiO#ffi(±, XtV-^;U53-g?WUIi^lrMT-* 
frfSm&=f-m.frZ£.CX^Z,Zt&i%z_t>i-i2>c 

[0 0 15] miiEOidt:, ktztb. 
50 Z^U*&-7-5e&A*5/1 0 0 nmSKTft-Cfci?, 
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EET-^ffi-f^T i ft?-«»*»/hS<?8Sv>sp 

©7-7 i- *»w^&ti± % utETttffl^r 
x - m t x v > 4 *> , a #& & s & xsttt 

[0016] £ fc, El^coB CDOW, C 1 4 (T 
i C r 2 ) #*l«ii&T-*-?T, ^%fi(±^OttBlilS(^ 

fc <0$R-g-^*v> < o^&iri*; iir ib «?tK3K Outfit to 14, 

(4, «JBMfc»Jh*c J: 4WAtefil±efl?Oft0iJ LjMtoT 
v » 4 v > i> co X- $> '-6 tz b $ <b U ., ■ F G (4 * tf y - 7)Vfrm 

<o±-r z> Pi#'£ 1 <o r%' i o$e h^-c 14 * e y - ^ 
^frmtfez. htt^o c:omrfrieBCDit<oi5 
§«m ci4ffl+Bcc«t'*ot, -f-tu: »mv 

HT-J4 2#co,£iiicoi*k ■£M<r>£Mi.*)'Vm) B 

[0 0 17] *»»07lfy-^)IHI* l i4ffik L 

<r>-fam%&\^tz*) , **v»{4, ^&*1«iico-7 j, i; ? ^ 

* <p iz =i a --mz&tE-r&ttwx y£j- r^mnx- 

boXkX^o 
[0 0 18] JJTC, 'Kf3»9JiJ ia f *4»MORJta 

Slcov^T$iblC»ai1--5, 0 3fcf§^WH7C^*«^;-t^ 
~7C*<75T i -C r^stCi3V»TI4, -e-OZLTC^^.E** 
<b, ffi:ia^T-(4^^ B B B Oa*l/6 r ©fiS;-t-£.* f , 

L^L, T i -V*-Ctt-e-0*«3i»tt<, JftiHfO^« 

.r* 4 t $ -g- ^ co (i a m 1 4 ^ o 

[0 0 1 9] Cr-V*J±^J|lffllH»#*®*f 

7C*«S8H«;*-^v»r, t i -c rfcWiinr 

i - V ^ #jh-j- jet T-+53- KEff-r 4 i t ^oTHE t 
#A£ 0 i-f, *S&B,3Ki5v>-C(4, *fcV-*Ow#8?£ 
i6- Mj&ttl~&^Xis-&%1gZ-Rmft 

t«it^ 0 ^M4»a* tftiztoiiumfemizis 

v»T(4, -ffiOfl-JUifcB-C # 4 fccoco, 
[0 0 2 0] ClC0S5;3aa<7?f / pffl(Cov^T(4, SlbU&O 



£"ffc£Hi:4o #1-, *%W<?>l:r>%:BCCffi&<0<£&lz 

. »WOJ:d(Ctt«flWlSr<>o^»clit»TI4, .K04^ 
*%0»|«>H*aMaafc J: "9 ftlJiJp-e# 4 tXf'J -> 

[0 0 2 1 ] *^tc43V^T(4 , 700 X:*mxi±mMt 
JO ffiaSMbPfttt < & IK — ^, 1500 < CS^*-g-<4^*:'fk 
M:31^m* f f&fDi-4ll(S]U* 0, Z.<Dtztb700 ~-1500X: 

100 B#HST-J4?t#ftaa^**^fDi--5.<IS[6]tZ* I) c 

[oo2 2] dosFfffEjaaaoM-afc-LT^jptea* 

4D-V3:£(4350 ~1200r«5«f«ll6a*; JH»*fcl*a 

^-g-'fe-ii-T^To T <fc < , t tzft $ L < t4^ip^ai4^EA 

[0023] ^ e> - rA>&m*.» &£.m-fe&m<r>- 

i& i 4 -fc fe* T J*7— iz ^o.t.if tC5-ft?7J r itlTi- 4 „ 

Wfltit t 4 14*^, ffi^^^Mli: t'co^ji^^tc J: V) & 
nm^eS+nmi T-ftlJ^i-^i t ^BfC**. itz 
30 *20-*<4*'&H«ti*9, <Sf£ao^7^/h 

[0 0 2 4] $<bU, 3p:#&^U4Jtt4^kry-^^^fi| 
UJ:»**t*:S»!«jSi:J4, (1) ^tV-.^;u^» 
i:i ")»***>iRBE»9>e>r ©«aB, (2) 
#8?I45&7 L, 'aflE««**— JgiCi-afcttIR, ( 3 ) A 
iRCC 4 ij *0*«*«Ji*i-4tt®4-C«:3e*+*. 

vT-BwaaoBweuBa*, -a«coBcc«jtco/<^- 

<b t, »sSo*Sfl*tt»;^y ^^-^T-aHJfi-J^E^iJ 
*^BJ^ov^T*ii0llcO^#l]$-#BB LT $ <b icp^-r 
[0 0 2 5] 

mmm] 
umm i 

^^i&fiaji4, T i - c r-vf^MS^tt'0^*f)i: 
50 ^ifeL^tcOT-^^o TR^^^O^Ii^co J: n \Z 
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£7^ ^ + 7- 2 OgWOd-y f-Cfifo 

h*£*C*»r»1*U ffittftMlt LT, 5 0 0 t\ 1 
0 -* tor rKS9 1 § + 5 0 atm **taffi £ 4 -T * JUjgjg 

u i*E*a**aiaa56'tt (j is H7201) c 

[0 0 2 6] ifc, *fcO*iiJIM»fli* a&VT-HtEtlt 

jjfftt a** o » 0«faac*fflv»risa»a/'«9 * - * 
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[0 0 2.7] h«MffKH\ 
t*±OH»LjfcJS*rV7 t-RI E TAN 9 4 *Jflv»fc„ 

[0 0-2 8] ***ffl|0'ft-&{±, TftKSS&^&T-T i - 

[0 0 2 9] 
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[0030] H3 l=T i - C r - V£-£0;(C3ISlRlfcffl* 
ffi**0.2950nm*S!-e(i,'.*^jacaiftA r fi<, 0.2950nm 

z*)±&.< ^^>nonr**iaiteJ±J4^^LTo.304o 40 

nnft2T«*«1. 4H/M£ t *) ', -tOftlitt^-jeft^H 

fc, — 5c*flL±0**igUJcta**»4fc*^(i> BCC 
*1 -2) f- y * - <DZlffl<7^5gSc<o^fi[** 

0. 2950nm:*» «b 0. 3060nm<7)fEBj5 J ft i|-C£> i „ 

[0 0 3 1 ] Zb\Z A ttTlE^^tJS^tOK^Srffl 
I;, C r * il/T i tt*^ffc£-£T 
ft^SgfttajeUfeo *-«>tt*«:Bl4 (a) Hilt 

(b) U, ^t^ftt^BiitSt. 03 4 (a) 



•)> -*,'H4 (b) T'(±T iiOltJPt 1 1 U> 
^Stli*tt^ci-&«InJl-*i-o ifLf>OEl3&>ib, H&150.29 
50nm^'b0.3060nm<7)eEHcOt& ; f-$egfct-^x.i>T i , C 
r, VC0&j£$£H(i|g]4 (a) Jo XV (b) Oiffi*^ 

5<Ti(at.%) <6 0, 10<Cr(at.%) <8 0, 
1 0< V(at.%) < 8 0 

» it^ffiTi^s^-c 9 0 %&±fm-tz$imim^r 

[0 0 3 2] 2 ' 

**te^!ll±, T i -C r - Vjh-t&Wt&t&mizX&tftte 

^O^iiSiJ J: O-'ilU^^ffili^ifefiJ 1 i: Wim<Ojj& (c i 
o-Cffo!t. **tt«0'fr&ia*<iT i25Cr3 5 V<oT* 
*-5>o *HSI1?!ITI±, T i C r V^^^fitJlLT, * 



-5- 



9 

[0 0 3 3] -V)V^^^WL-fi,^,%mk<n 
gEPIWfltiftftl*, -f-OSftjaaiMEUJ: •JSJft-f*. 

[0034] ftaEtt&«uaa*aiLfe'fr&«>EE»-ai* 

fiSS*i2 (a), izm-to -r<oi2T\ 4QX1X*<0&M 

<0d»^O7K*KKfili, #J3. 7wt56T-& l) , 
teLOfcO-Cti, ^3.1wt56f*^ 0 112 (a) U 

gc?< 7*7 h»spfiK0KWH*'[a2 (b) tiTF-fo - 
COHT. 7*7 hgFFilttVT* 9- Sf l±, Sf =d(ln 
Pd/Po)/d (H/M) "CWfB £ *U S f tf'h S v »JjM&3;fr •) O 

[0 0 3 5] SfcK, flE^? hfflWHftfc *r 
•9 S f tt/hS< 7*7 h»lispfflftU J: "9 

[0036] &nm&&&*mm-t& 

Sr. iff L < li 1 0 0 n m&TUflJfflll-S i t tf'SL-^X 

[0 037] mmrnz 

s-tr*&mi-z *)fmztiz>i-y*-y<r)i%mm.®.<7> 
T-ii, ^^<omig-i*i3 <fc mwttmtmmw i 1 ramo 

MlUotffo/;. **JS0UT*(±, T i C r V-g-^O 

[0 0 3 8] T'&iSLfci fco 

1 2 0 0r^2hr&&31£ Lfcf*#*(Cjlt>ii.& 
> y * _ jr _ ofltfflttttoaiiV^ntKft^X ft ^1"c 
117 (a) l±m&Ltzi $X'&Mmi&L(?)i><DX\ 07 

(b) (±1200*0 X 2 hrfa^U&Atl) WMZLtzi-;* 

[0 0 3 9] 0 7 (a) KUv»-C, /.hM7-*igji|(i, 
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[0040] 

[«<8<o$>*] BCC-g-^cjfcit^ Rj£ 

So 

[HiBofBj#=5r^] 

[HI ] «^©T i -C r - V^&CO&j&SgHfcfi 
•tllT-, (a) =5c*«U8B|-C9ttH, (b) 

[12] ^H^COT i -C r-VS^i<0 4 0"C(Ciilt 

JO (.a) **!RJScffi#i4,' (b) 7"7 hW^JttSWSi^Ill 
T-*So 

[1213] *»?HOT i -C r-V**&Ott^5feSf<3pJ*;. 

. [H4] #%B%<DT i -C r-V#<fr&Ofc?je?ft¥*!;' 
•tttafiEco^i^^^-rUlT-, (a) C r (at. 56) iOM 
(b) T i (at. 56) fcOM«*jjrria-C*4o 
[IS 5 ] 2(s:|§^OT i - C r - V^^O^SiaS t 
JEW»siiSft4:OM«t^i-|a-C**. 
■ [0 6] *»WOT.i -Cr-V*-fr^OjP«»iiiftft' 

ho 

[07] 2)s:|&^<7)T i -C'r-VSifrfcOft»iaitt*?j5 
i-iSii^BiaSt^WC, (a) . (b) aft^a 

(1200t:x2hr i>4<^) T'^So 
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